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ux uof ^TsawsBspojmsu xoj ^xctTsuodsa^c st>M }x &3 3T ©px^dad 
pxoxAum-$j ^ts^ }q£rtoqq siaM ^t: Ax^sulxoj axT^M 

* (ddY) uxaqoad Jtos^no^d 
pfoxAuiB UMOinf aos^no^d UTS^ojed airejcquiaw x*x£®* u T *CP( OfrT 
-06 h gpo BufBBaoojcd oxqAxoa^oxd 1110.13: s^xnsa.* pue 'sa^BajrBB-e 
uuogp 03 Xonepus} qBxq * Aq pazx^a^OHJEeqo si /ssnpxsaa 
pxoB ouxui* c^-6e BtfTSTadmco epxqdad oxqoqdoapAq. e si pxoxAuiv 

pnB -w 'u*XT n W *sa:ix;tnau opqdo^^BAp Aq pspunojjms uxa:*o.xd 
(0V) 30 saqfiBsifiBe ©xq^iosux Buxexadwoo 'siu-t^DjA 

ejaauiTsqzxv jo suxeaq aq:; uj dox»Aap sanb*2x d 3XT n3e eis uwousf 
SUOTB9X ^exnxx^^H^qxa *q^ep Axa^euixqxn pux> '-euioo 'uox^ounj 
^TTPoq ?o ssox 'BuTiioseex r^oejcqsqe ux auxxo^P 'ArjyxTq^sux 
X^oxBoxoq^Asd 'esox Ajrowaui aAXss^^Boad Buxqx^s^* q^T w bjiidoo 
bbox oxqdHuAs SAXSiiarpca • (Z.86T) LLQ-ZLQ ' S£Z 'SSTIaTSS ' * r e 
'T'a 'ao^x^S *Ax.xapxa oqq ux uox^eaeusBap aAxqxuBoo 
go esn^D uoiuuiod 330m aq:* sx ©e^asxp s ,;tauixaqzxY 

stasia s.jrsurr^qzxv ' *t 

-uox^hzxjcsxo^ x^eooTUii uo pssieq asnasxp s,^amxaqzxv 
^05 ^uaui^e^aq b 03 SB^xejc uox^usaux sxqx 

-sex^ejcx^ua ^x^^ ux eousia^w Aq pa^e:rodjrooux 
Aqeaaq a.xt? euox^HoxxddH qoxq/* '9661 ' LZ uoj^mi p»XT3 
'SL0/0S 'ou x^T^ 3 0 uoxuHOXxdde puis LGST 'Z aaquiaoaa 

P^TT? '6XZ'£90/09 "ou x^T^* 3 uox^HDXXddB 'S'tl jo 6TT§ 
'O'S'n S€ aspun A^xjroxjcd siux^x^ uox 3 fcaxxdde sxqx 
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UT apUMl 'ao^xas ui paqxjosap Jtaqqanj bj aaieasxp 
s » .xauixaqzxY jo uiexueqoauj pun uxaqo;rd pxoxAune-g jo uofqonpojtd 

I^DTBoxoxsAqd aqx - (X66X) >XX-X.XX 'SB2 "^T^T~sS2td ' * I*? ?a 
'■£* 'Jianee "pxoxAune-^ ulxoj oq ddV 30 Buxesaooad sxqAxoaqoad 
X^uwou q^yM aaajaaqux oq qqBnoqq pu« 'sux-eaq a , aauixaqzxv 3° 
suo:mau Aq paonpcxd aoqyqyqux geBsqojd uieumq quaqod AxqBxq 
is ' (W2X>) nxxnqoxBo^DBUi-^-x) aq^x nm T' : l 3 °3 umoxt^ sx suxeaq 
s ( .xsurfOqzxY try pxmoj sx qoxqw (9-H) g-ux^nsx-^^ux jroqBypaui 

Aaoqiswurexjux aqq 'ospz - (686X) SX9^-XX9Z. '98 ''VS'A "t:>S 
•p*oY T Xi^N 'Doad 'TP ^ "S'M 'tiTjgxao (066T) 0Z£-SX€ 
'frfS ' -s^H UT«s "P? 33 "Td '^asf)OW ' (6861) **£-T*e 'J.DT 
'•-a^^rj • cDsoariBN '*p? 3 a ' " i - <j 'aaaoow -ajronoTsg Aaoq^x^Saa 
pue sjcoqdaDaj: quauiaxduioo ^senx^oaAo ' suxaqcxdooAxB 
II i bs^x^ OHW 15 "6 qons eaa^aHUi aAxqoeaaouTiumiX 

epnxouf aBeurep uyeaq s,aaujxaqzxv pue paqTexpaui-aununuy qqoq ux 
paA^ssqo saanqeaj JQqqo '(0661) e6 'OXX "xoanaN • axg ' • 
qa 'uaAaqs 'luaqsAs sriOAJteu x^^ u ^ D e M3 U T saBeqdoaoBiu go 
quax*?Axrtba x^tiojqoun^ aqq sq 03 qqBnoqq* ajre sxx^ D X* B TI^ oaD TW 

' (886X) £8> '£S 'TI^D 'T5 39 'ureqeaqv 'H puis I 0B^X^> 
(OHW) xexdmoo Aqxxxqxquduioooqsxq jioCbw qqy* aAxqoea.xounujuix 
aa* qoxqw pu« 'uxedA;rqo\iiAqoxquT2-T» puis x-ux^nax^^ux 
sie equaBe paq^xDossie-uotqijuiunsx^ux pire Baux^oqAo A-ioq^ummx jux 
qons ssaadxa qoxqw BaqAooaqsi? pue sxx 3D x^TX^ 0 - 10 ! 111 
50 suoxq^xndod pas>sa.ioux Buxpnxoux aBmuep uxnjcq parpsxpam 
-aimuiujx jo sajmqeaj xwn^Taqs snopeA A^x<3sTP sux^jcq 
a^auixaqzxv • aseasyp s , jzatuxaqzxY P U1B s^u^aq x^ D T^°X ounuuu T 
uaaMqaq sxaxX B:tec3 uxnqjrao SuxMoqs paqiexnuirtDOB snq aouapXAa 
qoaisasaa jo Apoq ©Ba^x V 'uoj^uiuibxjux qons sassapojcd 
XBOxBoxouniuuij jo b , aamxaqzxY ux uoxqedxoxqaHd xo ^ubuibaxoaux 
X^x^uaqod aqq oq paqjxqs Ax^uaoaa s^q xioxquaqqv 

•asBasjp aqq ^oj qunoooTS 03 quaxoxgjns jx aB ^T 
Aq qou ex apxqdad pxoxAxu^-^ aqq jo asuasajcd 'aouaH v (X66X) 
'6 ' *s3^£ trteJia 'f^M 'T^^a "D '6xuo)i * suxeaq 
paseasfp s .Jtduixaqzxv pue Aq^x^^H q^oq jo bxt^o ujFJtq aqq ux 
passaadxa sx jos^noajrd ddV aqq q^qq umou^ mou sx qx 'ooTca 
nr suo^nau XXT^ uie:? ^PT3 d » d S M4 aouxs as^asxp s , aaiuxaq^x^T 
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e jJtBiaxaqzxY jo uoxqonpux aq:i ut uiaqsAB autumiix aqq aoj axojc 
e oq Buxquxod saxpnqe asaqq, 50 aqxds ui -noj^Dimj ©ax^xuBoo 

paqexuxurpp 30 quauoduioo as^asxp aqq uo qoagga Bux qiejcoxxaure se 
ire pue asBasxp 3 .aatufaqzxv Buxdox^Aap jcoj 3(sxa aqq. uo 30353a 
aAxqoa:jo.xd is aAnq 03 uwoqs a.xa/* sBxtxp Ajoq^iiiumx^ux-xquH 
lepxoaaqs-uou 'sqoafqns ZBC'L BuxAaA.xne Apnqs vuepaa^qoH 
aqq ui * (S66T) S*>*X-T*i>T 'S* "T°^3R ' • r* ^a ' 'uosaapuv 

"aeBasxp e,;rauixaqzxY P^b AqxAxqoe xeoxBoxounuiwx uaaMqaq o£ 
enxau ie sqaoddne osx^ aouapxAa x^T^TOT^PTtfEI 

•as^asxp aqq 30 aBaqs pua siaAax sux^oqAo 
uaa/*qaq uoxq^xsJ-zoo tb pire 'eaux>joqXo Axo^uiui^Tguxo^d 
xo gquaxqsd s ..xauixaqzT^ ut uoT^eiose paseaaDux 
q:roda;t oqM fr66T 'ZST-LtX-ZS ' ' ToTmmiux"oat\aN ■£» ' * it? as S3 
•W 'ireiaxaqnH ob\v 'a"a"5 v-xo^dvj sxeojcoau aomn^ ptre 

(SX^TP^-S^? oxxoq '*B-a) earpsxpauixaqux uaBojqxu aAxqoeajr 
bb qons ssoireueqnB aAxq^aauaBapoanau 30 snao x^TT 60 -^™ 
Xq uoxq-ejxauaB aqq BuxaaBBxaq ux A-jfoji jjv uaaMtjaq 

qoagga oxqsxBaaiiAS e sqsaBBns Buxpuxgp sxqx ' (S66I) 0S9 QZ 
'fLZ 'a^nrpstf ' - f& 3 s '"1 '^P^N • auoxn snxnuixqs jtaqqxa 
unqq suoin9u 03 aBisurep ajcoiu Ax3tneox;jxu6xa aonpoad oa dV[3^ 
-X] ptre (A-n^I) A-uojcajaaqux qqxM paqeAxqoi? aq uieo 'uxi^jrq 
aqq 50 sxx^ aunuiuix aqq 'eft^D i^xiBojoxui 3t?qq pxmoj sen 
qx 'asuodsajc aunuiurc puis uoxqxsodap anb^xd pxojAure uaa^qaq sx 
5(uxx msxinnpaui 15 30 q;ioddns jcaq^nj ut. - (£66X '61 »unp) 
'8£T '^sj^uaxDs ' *jp 'x^q^trqos -jo -suoanau BuxAOiqsap 

jo axqedno suxa^ojtd go uoxq^auafi aqq 03 episai qoxq/* 
apizoaBO Quauiaxduioo aqq ar^Atqoe Ahiu pxoxAuie-d pa^^Ba^BBH 
^Bq3 paBodo^d aA^q s^o^jcoqsxxoo axaq^ pue eaeBon pun jaao^w OX 

• (Z66X) 0200X-9TOOT '68 ''V'S'A ''t 6 S l P*$M T » A^W ' oojfd 
' " 1^ 3& 'sjtaBoH ^xqnios jo seaussaxuiaTsq quaaeddn aqq 

BuxuxHxdxa puB oxxoqojtnau sx a^q^ JO ui^og axqniosux aqq 
sx ^x ^eq^ BuxqsaBBns 'saoqxqxqux aoHqd-pxnxj Aq uoxqex^Ba^ 
aAx^aaao^d oq qoaCqns sj ^jv asisqd axqnxos aqq 'qs^jqtioo ui 9 
• (suxxnqoxBoununux '-B'a) suxaqoad Apoqxqur? 50 aouasqe aqn 
ux oj^ta cjt (bxo) euxaqoad quauiaxduioo x^^T s s^T^ a^Axqoi? 

pui2 puxq ireo sanbcxd uxiejrq s , Jtaulx©q2X^f ^c<=>J axqnxosut 
ux quasaad apxqdad pxoxAun?-$J qeq^ umou^( osx^ ex 



TOjj ' 'xaqBtnps 'Apnqs aq:j Buxanp uof^Dun? x*^ 11 ^ 
ut a^BJCox-xaqap :*ou pxp uxo.Bqqauiopux Bruxp aq:} BuTATao^a 
dnojB aqq UBq:i putlog bbm 'Bxquauiap aBB^B-Ax-ifc® q^T* 
s^oafqn* ^fr 50 Xpnqs b ui '6 qoxBW panssx 'zSL'ze\'S SZ 

•on t^us^^d "S'Q 'T* 53 #,r I"d 'JraafpW * asBasxp aqq qBajc:* 03 
'aBBuaBAxoox^AO 50 xcox^ob aq} Bux^ooxq Aq uox^BuiuiBXJtix sq;mo 
qoxqM Bnxp b 'uxDBq:*atiiopux bb qons squafiB AxoqBumjBXJUX-xstre 
Buyeri pasodoad aABq BjeBo^ puB Jtaaoow 'a^B^s Axo^buiuibxjut 

oxuojqD b sb ©SBasxp s , .xauixaqzxY S^T^TA OZ 

Xbdxuxxd b sb x^jaBn qou aao:ja,xaq:i puB / axqBXT' BA ^ 0 T c l 
Ax-xood st 'jraAawoq 'auxqoo-tjtf 4 (6861) '*ST ' * qoABd * p 

" qxae 'TP 39 'UBT^BqBS * BBBBBxp 8 , aawTaqzxY woj? Btix^xnea^ 

Suxssaoojd uox^kulxojux puB uoxquastre ut s^xoxjap qBajq qz 
03 x n 3 SSTl Abui auxqooxu qBqq qsaBBns saxpnqB xb°T u TT ::> 
3°TTcI "ssaooriB paqxurrx Axjcbxt^T 5 ^^T m aABq ^nq aux^ooxu 

puB uxqqxoax '*6"a 'eaos^noaad jco s^stuoBb oxBaauxxoqo go 
uox^Ba^BxuxuipB aqq ptre 'auopozB.i:j ao 'atixqaxonx? ' aux:;axo,XBd 

' r B'B 's^o^xqxqnx a^B^dn-ajc uxuoqo;tas aAxqoax^s Buxsn oz 
asBasxp s , aamxaqzxv 30 siuo^duiAs x 153 !^ 0 ! 01 ! 0 ^^ 5° auaiur^Baj^ 
aq^ Q'b qonef 'paqdwa^qB uaaq aABq saqoBOJtddB :taq:*o 

• stiuaxtiBd 

axqTqdaosnB Ax-ZBxnoxqjBd ux x^3^3 *o aaaAas aq ubo qoxqM 
sx^xqedaq xo DoxpuneC 'sxso^oau JcaAxx Bu^dox^Aap jo ^sn si 
b aAXOAtix saaBuBp ^aq^o 'Axnfux -xBxnxX 3D0 3^claq a^BDxpux Abui 
qoxqM sx^Aax asBJcaxsuBaqouxuiB wozai? xo uox^BAax© aqr* apnxoux 
asaqx 'asn sqx aoj suisdtioo Aqagss ajCB o-xaq:* 'AoBDXjja 

paqxuixx "T ujoa? apxBV ' {S66Z) £T£ 'S€ '^ub^itisuoo '*a'W 
'^auxaM -Bxquamap a^Baapoiu jco pXT m ^HT^ s^oaCqns Bux^X^P 01 
-A^xuuuauoo ux aAjqoajga Aix^TV^ Ai*ao uaaq ssq aNI^OVJ. 
*(^66T) Z66 'TAZ '•ro"ffBv- w -p3W ''aaujtf"-^ ' * XB ' *a*d 
'bux^^bm -asBaBTp s,javuxaqzxv Buy^Baa^ xoj AoBOxgga auios 
q^TM Jto^jqxquT aeBJca^s^uxxoqo sxqxs^aAajc b ( h1 X3H000 ^ e 
pa^a^JCBUi osxb /a^B^pAqoxiouj apxjcoxqooapAqotioui auxureuxpxjiOB-6 s 
-oapAqBjqaq-^r *z'T) ^HNI'dOVX * aqBnbap-Etix pUB Ma? AxTBaauaB 
ajtB asBasxp a , jrauixaqzxv xoj squatu^Bajc^ ^uaaaro 

•93Xnsa;c qoaBaBaj: asaqq uo pasBq 
paB^auia aABq saiuxBaa ox^nadBJaqq aAxqoagpja axtvxh ou 'asBasxp 
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-UMop qoxqw (01-11) 01-tXT3(Ti»T»quT *° ^' riI > *-^PC™*-£* s: » u T 
JoqoBj qq*o*B BircuuojsuBjq s« none 'sauxxoqAo 
AJoqBxnpouiotnmruix aaoui xo auo 30 assax** X«=>c>T sqq aqBxpaui 
Aaqq aaaMM ^OBqqs aunuiwxoqriB 30 sxxooj aqq oq paqafiaeq 
3j G (waqq qToxx© oq pasn uafix^ JspueqeAq ©qq 30 adoqxda 
auo qaaax qe szTuBoosa ipTq*) uaBxquB aaptreqsAq ©qq Aq 
paqxo TT a eiiaD-i sqi 'aussxq 10 ueBao paqoxx??* aqq qsttXBBB 
ps ,tmou) jpsqqB aTimuuixoqnB ssaaddns Aaqq aasq* asBasxp 
atmnnuxoqrve aqq qqx« P»*:>TT33« gnssp to ne6:ro aqq oq aqBJcBxui 
uaqq puB anssxq oxqBqdmAx xo pooiq aqq tix pas-eax^ aJB 
stTS=>-J. JossaJiddriB AaoqBXnBa.3 asaqj, • (t66T) 2BL-X6L '^L\ 
'• paH ' J- '-r» 33 "V OBtB 'aas (J/TYS) anssxq 

pxoqduiAx paqe T POBSE-XBtnouojq 'uoxqBjqs-tuxwpB uopBxequT 
-Aq 30 asso aqq ur '30 ' (X1YD) ^ssiq pxoqdiuAx paqBToossB 
-qnS aqq ux (^ossaaddns) A:roqeTn6a;r 5° uoxqonpux eqq 

•a-x 'uoxssaaddns sat^de saeneo ..suaExqtre .iapxreqsAq., asaqq 
3 o uoxqBjqsxuxuipB x^ so3nm - 10 t BJO ' (..suafixque aapuBqsAq,,) 
:spBqq» atmunuxoqriB aqq 30 qaBaBq b saAxasuiaqq aq qou Abui 
ao Abuj qoxqw jpeqqc atmunuxoqnE jcapun snssxq aqq oq oxjxoadB 
suaBxquB 30 uoxqaaqExuxuipE xbsoduui jto ib^o aqq saAXOAux 
poqqaui sxqj. • S 0^I0/C6Sn/JOd •©« UOtqBoxxddv TWOTV™ 1 ^ 
XDd ux AxaAjsuaqxa passnosxp bx saBBaaxp eurauuixoqnB paqBxpam 
XI3=>-i Buxqeajq oq qoBoadde uoxqBZXJiaxoq x^ BO=>nul ^ 

uoxqezxjaxAL X^ ' S^W 'ATtg j£Ua3 a*°W "P UH l^v ' z 

•asEasxp aqq 

Buxqeaaq 30 epoqqam paAoaduiT xoj sqexxa a:to3a:taqq ps©« JB&X^ 
V -seasons qtreoxq-xufiTS ou W* 3 SU > 8Aei l sseasxp s , :iauixaqzx"tf 
Buxqeajcq 50 epoqqaw umous( XT 6 'I^xqusB ui 

-Axqaeaxp 

aSBSBxp s.jcaurpaqzx'tf qnaaq oq asadde qou op qnq 'uoxqounj 
eAxqxuBoo aousqua AxpsB3tIB ipTH* spunoduioo axozB^Ad 
pu« axozB-xqqoBx 'axozBxoST: ux«qaa3 asoxosTP 'S66I 'S3 TT- 1 ^ 
panssx 'o^ quaqB<3 'S'n 'AaAjBD 

• oxqBUiaxq 0 - 1 * 3 asn T^^T^TI 3 
eqT S5(evu 'sqaasga x««T^BSqux-oaqsB5 Buxpnxoux 'uxoBqqewopuT 
30 sqoa3ja apxe snoiasA ' jsasmoh -exdriB 'qsT-iuat^ 



'saux^or^o a^B stiao 2MX 10 xqi AxquBUXuiopaJd .xaq:^ 
ot»ux stTso-i 3At«u 30 uoxqBJtiqBui aq3 Buxupiccauap 3*030*3 
quBUXiuop aq:» qmp pa:»sa6Bns 9ABq eq^ods* quaoaH ' asuodsaa 
aununuT aq^l 30 san^u aq} bdu^jux Ax^mfXy^* uox^bax^b 
sxxa^-i Aq pa^MSSB B aUT3(0^o ' snqi (*66T.) LS 
-LZZ 'ZX " loiUmtj 'Aati '*mHtf "S 'ubuBbuioh ' (9&6T) iS-8^£Z 
> 9ZX " xounuimi t 'T» ' "H 'X 'mremssow easuodsaa aunumix 
ps^Bxpaw-iqi a^nBaa-UMop P«* uoxtjsaoae uTTnqo T Soimunii T 
pamoates aanpux '0T-1I P«8 VH .*c*»UT-iiiopa*J at^oae qo T qM 
, STT30 W1 3TXTltt 'suof^oBaa A^xATqxsuasaadAq 9dA3-pSABT.Sp 
o T esBID ux psAXOAUT P«b A-MSI P"* (Z-H) z-uppwiaeviT 
A X :»ueuxwopajd aqa^Das s X xaa TqX -uox^ounj ^°^in£ 3 a 
p ub uaswd uoT^aswa 9u T5i o^AO axsin Aq pauxgap suoTtnBTndod 
^Duj^sxp 03117 sqBxqusaagjTP bzX^o-s. saxbn 

•(U66T) Mtt-sset '9/.T ' J pan i' "r» 

sXBmxuB asoqr, 30 tio T V«TJ»T<« T*soDnui 6ux^o T TOJ ernw 3V3 jo 
stiXBaq aqi u T paAaasqo uw P ub 'tf-dOX ?o tiox^BX^Baadn 

P ub bsut^ad AJcoqBWwBXJU-c 30 uoxqB.xnfiaauAvoa 'A-NiII 
Be'tpns ' (uopHAt^e X^-x Ar^BXTioT^Bd P UB) Ul^SAS 
atmiuuiT q^x* pb^btoossb bsux^o^o u T asBa^ap ^^T^^od 
b pub {(M6T) o»z:T-z.£ex '592 'alSOS^ "IF 3e A ' nai »> 
anssxq pxoqduiAx pat^ooBBB ^nB aq:* ux paAaaeqo a«« 01 -H 
pub »-u 'd-JDX jo sxaAax pasBaaoux 'asBasxp auninuiTo^B ub 
quxrt paqoxxSJB bxbuiuibdi Buxzxaax°3 axX^sootiui ^a^?V 

•Basuodsajt xqi 3° -*CQTq"R u T 
qDaa T p « si OT-H -uo-pBqaaoBxa tqx s^xqxqux AX^aaxpux 
OB t B *-H " s "tT®° ZUX «*»«T A t XBT^«^3» jd a^exquaaajJTP ^ 
uaq:, BaexiBo P ub saoeanoaad XT3=>-X to s^db q T ' * 3 '^Buodsaj 
2 qj, saouBqna ^xno^wd u T »-n -BauT^o^o Aao^BxnBaaotmmtuT 

uoxssaaddnBounwuix oxuia^SAS ou exinuimxoaxiB 30 A/axtixoxA 

aq4 u T Axuo saouB^sqns AaoqeinSaaounmiaT 30 asBsxa^ aq3 
sasTiBO uaBxwB japuB^SAq B q:»?* uox^BZT^aTotj X«^° asnBoaq 
' J3A3AOH) -Buaiuouaqd aseqq SiaBBxaq uaBx^uB aqq 30 

SS aXp^Bfi 3J asBaxaa sq T ?° a^t«TOTa aq 3 ux Buatuouaqd ^ob^^b 
©uniuuix tT« sassaaddns qx ^Bq^ ux jo^sb? aATssaaddnsoiminuix 
ox3XoadBUou-usBT^UB ub ex t)-JOX 'aeaq^ 30 

0 6PUV66 OA\ 
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eireumq «T ^P BW US9£ * ® A1W * s5u TP u T3 «tpais -Axx«=>°T 
aoT^wna«l3UT s*sst:> qqx* paqBxooesB easuodsa:! autuuwT 
3 q^ T n6 3J -xiMop oq uot^=>«nj P ub oxSoxoqqBd /L T TXvea*o*u qou 
b.xb Btieo-j. »AT^o«wo^n« 'emu, ' (W6X) '«^T=S '*T» 

39 'tiaqo -siiso-i ©AT^ea-aaW teo?av*69X jo 33333* 

.zoesaaddns aqq 4TqTH«T saxpoq-RU* t^uoiqotioui xd-3DJ.-x^ire 
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peptide or an effective fragment of p-amyloid peptide , 
particularly fragments recognized by T-cells of the host 
(including, without limitation, the peptides [1-40]A£, [1- 
42]Ap and [25-35]AP) . Preferably, the administration is 
continued for a period of time sufficient to achieve at 
least one of the following: 

(i) reduction in the level of one or more 
proinflammatory Thl cytokines; 

(ii) increase in the level of one ore more 
ant i- inflammatory Th2 or Th3 cytokines; 

(iii) amelioration, retardation or suppression 
of at least one clinical or histological 
symptom of Alzheimer* s disease; or 

(iv) suppression of S-amyloid deposition. 
Mucosally administered p-amyloid peptide according to the 
invention can initiate immunological responses in a subject 
which prevent, retard or arrest neuron cell destruction 
and/or prevent deposition of fi-amyloid in neurons. 

The present invention also relates to formulations 
adapted for mucosal administration, and/or delivery systems 
adapted for mucosal administration, comprising an antigen 
associated with Alzheimer's brain plaques (such as £ amyloid 
peptide or a fragment thereof) and useful in the treatment 
of Alzheimer's disease. These and other embodiments of the 
subject invention will be described in the detailed 
description. 

In another aspect of the invention, fi-amyloid 
peptide (or an effective fragment or analog thereof) is 
mucosally administered to treat amyloid plaque formation 
associated with Down's syndrome, Hereditary Cerebral 
Hemorrhage with Amyloidosis -Dutch Type (HCHWA-D) , sporadic 
and familial B-arayloid angiopathy, or other diseases 
involving cerebral accumulation of £~amyloid. 

Brief Descriptio n of the Drawings 

Figure 1A illustrates proliferation (expressed as 
Stimulation Index (S.I.)) of T-cells from spleens of control 
and experimental SWISSXBDF1 mice either fed (75 ftg/feeding x 
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S) or nasally treated (25 /^/application x 3) with [1-40] p- 
amyloid peptide and immunized two days after the last 
treatment with 100 1*3 [1-401 p~amyloid peptide in 50 us CFA 
per mouse. Proliferation was determined ten days after 
immunization. 

Ficmre IB illustrates proliferation (expressed as 
S.I.) of popliteal lymph node T-cells from control and 
experimental SWISSXBDF1 mice and mice fed or nasally 
administered [1-401 P-amyloid peptide determined ten days 
after being immunized in the foot pad with 100 /ig [1-40] P- 
amyloid peptide in 50 /tg CFA per mouse. Control mice 
(designated "non") were only immunized. 

Figure 2A illustrates proliferation (expressed as 
&CPM relative to nonimmunized mice) of T-cells from 
popliteal lymph nodes from SJL/J, DBA/ 1 , C57BL/6, BALB/C and 
C3H/EB mice immunized with [1-40] p- amyloid peptide but not 
fed any peptide. 

Figure 2B illustrates proliferation (expressed as 
ACPM as in Fig. 2A> of spleen T-cells from SJL/J, DBA/l, 
C57BL/6, BALB/C and C3H/EB mice immunized with [1-40] p- 
amyloid peptide but not fed any peptide. 

Fimire 3 A illustrates the secretion (expressed as 
Apg/ml relative to noniramunized controls) of cytokines IL-2, 

iFN-Y, i l - 10 and TGF_p in p°p liteal lvm P h node T - cells 

from SJL/J, DBA/1, CS7BL/6, BALB/C and C3H/EB mice immunized 
with [1-40] p- amyloid peptide but not fed any peptide. 

Fj o^re 3B illustrates the secretion (expressed in 
Apg/ml as in Fig. 3A) Of cytokines IL-2. IFN-Y, II.-4, IL-10 
and TGF-p in T-cells isolated from spleens of SJL/J, DBA/1, 
C57BL/6, BALB/C and C3H/EB .mice immunized with [1-401 P- 
amyloid peptide but not fed any peptide. 



ricrare 4A illustrates the secretion (expressed as 
Fig- 3A) of cytokine IL-10 in T-cells from popliteal 
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lymph nodes of C3H/EB mice either fed (5, SO or 500 
^g/feeding for S days) or nasally administered (5 or 50 
^g/application for 3 days) [1-40] p-amyloid peptide prior to 
immunization (2 days after the last feeding or nasal 
application) with 100 yg [1-40] p-amyloid peptide in 50 #g 
CFA. 

p-i qnT-e 4B illustrates the secretion (expressed as 
in Fig. 3A) of cytokine IL-10 in T-cells from spleens of 
C3H/EB mice either fed (5, SO or 500 ^g/feeding for 5 days) 
or nasally administered (5 or 50 ^/application for 3 days) 
[1-40] 3 -amyloid peptide prior to immunization (2 days after 
the last feeding or nasal application) with 100 fig [1-40] p- 
amyloid peptide in 50 /ig CFA. 

p-i gnre 5A illustrates the secretion (expressed as 
5 in Fig 3A) of cytokine IL-2 in popliteal lymph node T-cells 
from C3H/EB mice either fed (5, 50 or 500 M g/feeding for 5 
days) or nasally administered (5 or 50 ^/application for 3 
days) [1-40] P-amyloid peptide prior to immunization (2 days 
after the last feeding or nasal application) with 100 [1- 
0 4013-amyloid peptide in 50 pg CFA. 

Fj tS ure__5B_ illustrates the secretion (expressed as 
in Fig. 3 A) of TGF-P cytokine IL-2 in T-cells from spleens 
of C3H/EB mice either fed (5, 50 or 500 /xg/feeding for S 
days) or nasally administered (5 or 50 jig/application for 3 
>5 days) [i-40)p-arayloid peptide prior to immunization (2 days 
after the last feeding or nasal application) with 100 pg U- 
40] p-amyloid peptide in 50 \ig CFA. 

£ i 3UE e_6A illustrates the secretion (expressed as 
30 in Fig. 3A) of TGF-P in popliteal lymph node T-cells from 

C3H/EB mice either fed (5, 50 or 500 M g/feeding for 5 days) 
or nasally administered (5 or 50 /ig/application for 3 days) 
[1-40] p-amyloid peptide prior to immunization (2 days after 
the last feeding or nasal application) with 100 /ig [1-40] P- 
35 amyloid peptide in 50 fig CFA. 
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Figure 6B illustrates the secretion (expressed as 
in Fig, 3A) of TGF-p in T-cells from spleens of C3H/EB mice 
either fed (5, 50 or 500 /ig/feeding for 5 days) or nasally 
administered (5 or 50 //g/application for 3 days) [1-40] 
5 amyloid peptide prior to immunization (2 days after the last 
feeding or nasal application) with 100 fxg [1-40] P-amyloid 
peptide in 50 jig CFA. 

Figure 7A illustrates the secretion (expressed as 
in Fig, 3A) of XFN-y from popliteal lymph node T-cells from 
10 SWISSXBDF1 mice fed 0 or 75 mg [1-40] p-amyloid peptide 5 
times or nasally administered 25 mg of the same peptide 3 
times. 

Figure 7B illustrates the secretion (expressed as 
in Fig. 3A) of IL-2, IL-10, IL-4 and TGF-J5 from T-cells as 
15 described for Figure 7A. 

Figure 8A illustrates the secretion (expressed as 
in Fig, 3A) o£ IFN-y from T-cells as described in Fig. 6B* 

Figure 8B illustrates the secretion of IL-2, IL-4, 
IL-10 and TGF-p from T-cells as described in Fig, 6B. 

20 Figures 9A and 9B list results from the ' assessment 

of plaque burden, cytokine secretion, and inflammatory 
markers based on examination of brain sections obtained from 
PDAPP mice that were orally or nasally administered [1-4 0] 
p- amyloid, 

25 Figure 10 shows P values calculated using the 1- 

tailed Mann-Whitney U-test for various group comparisons 
among the PDAPP mice that were orally or nasally 
administered [1-40] p-amyloid. 
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Figure 11 shows results of immunoassays conducted 
on mouse antisera obtained from PDAPP mice to determine the 
presence of various subtypes of antibodies to p-amyloid. 
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Figure 12 is a bar graph showing results of in 

vitro experiments in which PLN from PDAPP mice that were 

immunized with [1-40] 3-amyloid peptide prior to sacrifice 
were tested for production of IL-2. 

Figure 13 is a bar graph showing results of in 

vitro experiments in which PLN from PDAPP mice that were 

immunized with [1-40] 3-amyloid peptide prior to sacrifice 
were tested for proliferation in the presence of [1-40] (3- 
amyloid peptide. 

Figure 14 is a bar graph showing results of in 
vitro experiments in which PLN from PDAPP mice that were 
immunized with [1-40] 3-amyloid peptide prior to sacrifice 
were tested for production of IFN-y- 

Figure 15 is a bar graph showing results of in 

vitro experiments in which PLN from PDAPP mice that were 

immunized with [1-40] 3-amyloid peptide prior to sacrifice 
were tested for production of IL-6. 

Figure 16 is a bar graph showing results of in 

vitro experiments in which PLN from PDAPP mice that were 

immunized with [1-40] (3-amyloid peptide prior to sacrifice 
were tested for production of IL-10. 

Figure 17 is a bar graph showing results of in 

vitro experiments in which PLN from PDAPP mice that were 

immunized with [1-4 0] 3-amyloid peptide prior to sacrifice 
were tested for production of TGF-0 . 

Figure 18 shows results from an experiment in 
which [1-40] P-amyloid was nasally administered to (B6D2)F1 
mice in conjunction with nasal administration of IL-4 or IL- 
10, and prior to immunization of the mice with [1-40] 
amyloid. The Figure shows proliferation in vitro of spleen 
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cells from the mice in the presence of the [1-40] p -amyloid 
peptide. 



F i gure , l? shows results from an experiment in 
S which (a -40] p-amyloid was nasally administered to (B6D2) Fl 
mice in conjunction with nasal administration of IL-4 or IL- 
10, and prior to immunization : of the mice with [1-40] p_ 
amyloid. The Figure shows production of IFN-y in vitro in 
spleen cells from the mice in the presence of the [1-40] p- 
10 amyloid peptide. 

F i gure 2 0 ehows results from an experiment in 
which [1-40] p-amyloid was nasally administered to <B6D2)Fi 
mice in conjunction with nasal administration of IL-4 or IL- 
10, and prior to immunization of the mice with [1-40] p- 
amyloid. The Figure shows production of IL-6 in vitro in 
spleen cells from the mice in the presence of the [1-40] p. 
amyloid peptide. 

Fi,qure _ 21 shows results from an experiment in 
which (1-40] p-amyloid was nasally administered to (B6D2)F1 
mice in conjunction with nasal administration of IL-4 or IL- 
10, and prior to immunization of the mice with [1-40] p- 
amyloid. The Figure shows production of IL-10 in vitro in 
spleen cells from the mice in the presence of the [1-40] p- 
amyloid peptide . 
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Fiqyre 22 shows results from an experiment in 
which [1-40] P-atnyloid was nasally administered to (B6D2)F1 
mice in conjunction with nasal administration of il-4 or IL- 
10, and prior to immunization of the mice with [1-40] p- 
30 amyloid. The Figure shows production of TGF-P in vitro in 

spleen cells from the mice in the presence of the [1-40] p- 
amyloid peptide. 



Detai l e d Descr i p tion of the Tnvpr.t;j o r 
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All publications and patent applications listed 
herein are hereby incorporated by reference. 

The following terms as used in this disclosure 
have the meanings ascribed to them below. 

"Mammal h is defined herein as any warm-blooded 
higher vertebrate organism (including a human) having an 
immune system and being susceptible to Alzheimer's disease 
or an induced or spontaneous animal model thereof. 

"P -Amyloid peptide" is intended to include a 
peptide fragment of between about 10 to 43 (preferably 13- 
43) amino acid residues, the sequence of which is derived 
from p -amyloid precursor protein, prepared either by 
chemical synthetic methods known in the peptide art, 
including enzymatic methods or biosynthetic methods such as 
by isolation of peptide fragments from any source, including 
native tissue cultures, or by recombinant genetic 
engineering methods. Nonlimiting examples of 3-amyloid 
peptide fragments encompassed by the present method and 
formulations include [1-40]AP, [l-42]Ap, [25-35]Ap, and 
analogs thereof containing substantially similar sequences 
. and homologous, non-peptidic or isosteric replacements for 
selected residues. Effective peptide fragments include 
those having the property of suppressing a proinflammatory 
Thl cytokine, decreasing the quantity of an inflammatory 
marker; increasing the quantity of an ant i- inflammatory Th2 
or Th3 cytokine, or suppressing S-amyloid deposition. 
Homologous replacements entail amino acid residues of 
related structure and differing only in the number of 
methylene groups present in the residue. Non-peptidic 
replacements include organic structures with conformational 
properties similar to those natural amino acid residues. 
Isosteric replacements refer to residues with either single 
atom substitutions (e.g., S for O in the aromatic hydroxyl 
in tyrosine) or substitutions of one moiety for another 
occupying a similar volume of space (e.g., an amino group 
for a methyl group) . The useful U-amyloid peptides 
administered according to the invention include, among 
others, those having the sequences of human, bovine, and 
mouse S-amyloid. It is preferred to administer to humans a 
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purified AP peptide having the amino acid sequence of the 
human or bovine AP peptide [1-43] or a fragment thereof 
recognized by the T-cells of the host that suppress 
autoimmune reaction associated with Alzheimer's disease. 
The peptide can form part of a longer amino acid sequence as 
long as the T-cell recognition site is not disturbed. 

"Abatement" , "suppression" or "reduction* of an 
immune response or reaction includes partial reduction or 
amelioration of one or more symptoms of the attack or 
reaction, e.g., reduction in number of activated T-cells or 
in number of antibodies or in the levels of at least one 
proinflammatory cytokine (e.g. y-IFNT, IL-2, IL-6, or TNP) or 
an increase in the levels of at least one anti- inflammatory 
cytokine, such as TGF-p, IL-4, IL-10. 

"Treatment" of Alzheimer's disease is intended to 
include, although not be limited to, one or more of the 
following ; 

<i) alteration of the profile of one or more 
cytokines or inflammatory markers in an Alzheimer's patient 
or animal model so that it conforms to or approaches the 
cytokine profile of a sex-and-age-matched subject without 
cognitive impairment; 

(ii) a delay in the progress of Alzheimer's 
related dementia as evaluated by at least one of cognitive 
impairment and other NINCDS - ADRFA criteria (McKhan'et al. 
1984) including without limitation blood count, blood 
chemistry, Vitamin B12, Folic Acid, VDRL, thyroid function, 
electroencephalogram, computed tomography, or criteria 
according to the Record for Independent Living. 

(iii) an amelioration of dementia as evaluated by 
one or more of the symptoms, factors and criteria detailed 
in item (ii) of this definition, or by observation by a 
physician specializing in Alzheimer's disease, or 

(iv) a decrease in the amount of £-amyloid 
associated plaque than would otherwise have been observed 
absent the treatment. 

Mucosal tolerance according to the invention is an 
advantageous method for treating Alzheimer's disease, 
dysfunction for at least the following reasons: 
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(1) Absence of toxicity. For example, no 
toxicity has been observed in clinical trials or animal 
experiments involving oral or other mucosal administration 
of other protein antigens, such as bovine myelin (which 
contains MBP and PLP) to humane afflicted with multiple 
sclerosis, or oral or by-inhalation administration of 
chicken Type II collagen to humans or rodents afflicted with 
rheumatoid arthritis (or a corresponding animal model 
disease); or oral administration of bovine S-antigen to 
humans afflicted with uveoretinitis; or oral administration 
of insulin to healthy volunteers, 

(2) Convenience of therapy. Mucosal 
administration is more convenient than parenteral, or other 
forms, of administration* 

The present: inventors carried out a series of 
experiments to discover whether mucosal tolerization 
techniques causes suppression of P-amyloid-related 
inflammation characteristic of Alzheimer's disease. The 
use of the mucosal route to induce tolerance against an 
autoimmune response was found effective in an animal model 
to suppress undesirable immune responses associated with 
Alzheimer's disease, and to reduce histological symptoms of 
the disease in an animal model. Antigen feeding was 
implemented in test animals as a means of generating peri- 
pheral tolerance, and was successful in tolerizing Thl type * 
responses, while increasing the response of Th2 and Th3 lym- 
phocytes, including increased ant i- inflammatory cytokine 
responses as well as decreased popliteal lymph node 
proliferation in C3H/eb and DBA/1 mice. In a mouse model of 
Alzheimer's disease that simulates p-amyloid deposition, the 
PDAPP model, ant i- inflammatory Thl type responses were 
suppressed by mucosal administration of p -amyloid. 

The present method of treating Alzheimer's disease 
based on the mucosal administration results , in one 
embodiment, in regulation of the specific immune response 
thought to be associated with the disease. While not 
wishing to be bound by theory, the present inventors believe 
that suppression of this response is effected primarily by 
an active suppression mechanism, i.e., the elicitation of T- 



WO 99/27949 „^ 

18 PCT/US9S/25694 

cells characterized by .an anti-inflammatory cytokine 
profile. Also, as discussed below, the method of the 
invention has been associated with induction o£ antibodies 
of (3 -amyloid which, without wishing to be bound by any 
theory of the invention, may have a role in the beneficial 
results observed. 

As shown in the results described below, the 
present method can also result in suppression of the 
deposition of S-amyloid. The experiments described in the 
Examples show that E-arayloid deposition was suppressed in a 
mouse Alzheimer's disease model. 

"Mucosal" administration includes oral, enteral, 
intragastric, nasal, buccal or intrapulmonary 
administration, and more generally any method of 
administration (e.g. by inhalation) of an active ingredient 
that brings the ingredient in contact with the immune system 
of the treated subject at the mucosa-associated lymphoid 
tissue, (MALT) , including that of the gut, nasal, buccal, 
bronchial or pulmonary mucosa. In one embodiment of the 
invention, an oral composition administered according to the 
invention is directed primarily to the gastric mucosa; this 
is accomplished, for' example, in a dosage form that does not 
substantially administer the active ingredient to the oral 
mucosa. Also, in' experiments described below, 
administration by inhalation has been found to be 
particularly effective. 

In one embodiment, the present invention provides 
a method for treating a mammal suffering from (or at risk 
for developing) Alzheimer's disease comprising mucosally 
administering to the mammal an effective amount of a 
composition comprising a 3-amyloid peptide, e.g. [1-40] £- 
amyloid, [1-42] P-amyloid, [25^35] (3-amyloid or other 
amyloid peptide greater than about 10 amino acids in length. 
In one embodiment, the 3-atnyloid peptide sequence is greater 
than 15 amino acids in length; and in another greater than 
20 amino acids in length. Administration is preferably 
continued for a period of time sufficient to achieve a 
change in one of the parameters described above. In a 
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preferred embodiment, the present invention provides the 
method as described wherein the mammal is a human. 

The present invention also provides a. 
pharmaceutical formulation for administration to a mammal 
suffering from Alzheimer's disease comprising an oral or 
other mucosal dosage form and delivery system containing an 
effective amount of a composition comprising a 3-amyloid 
peptide that is sufficient to achieve at achieve one of the 
above-described measures of treatment. 

In one embodiment, the present invention provides 
the above -described pharmaceutical formulation wherein the 
oral dosage form is a solid dosage form selected from the 
group consisting of a tablet, a capsule and a caplet. As 
noted above, a preferred embodiment of the oral dosage form 
of the invention delivers the composition comprising the 3- 
amyloid peptide primarily to the gastric mucosa. Such an 
embodiment includes a tablet, capsule, caplet or other 
dosage form that avoids substantial dissolution in the 
mouth, e.g., where less than 10*, preferably less than S%, 
of the active ingredient in the dosage form is released in 
the mouth. In another embodiment, the .present invention 
provides the pharmaceutical formulation as described above 
wherein the oral dosage form comprises an aqueous suspension 
solution of p-amyloid peptide. In additional embodiments, 
the present invention provides the pharmaceutical 
formulation as above-described further comprising a 
pharmaceutical^ acceptable carrier or diluent. 

The present invention also provides a 
pharmaceutical formulation for administration to a mammal 
suffering from Alzheimer's disease comprising a dosage form 
according to the invention adapted for nasal or bronchial 
administration. In one preferred embodiment, the present 
invention provides the pharmaceutical formulation in aerosol 
or spray form to be delivered by inhalation as described 
above further comprising a pharmaceutically acceptable 
carrier or diluent. The formulation can, for example, be ■ 
administered in a nebulizer or inhaler. Such dosage forms 
are used to achieve the particularly beneficial results that 
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preferably 20 amino acid residues) of (5 -amyloid peptide Ap 
[1-39] (or A(J 11-43) as the case may be) by placing them in 
contact with a preparation containing immune T-:cells 
iaolated from a host suffering from Alzheimer's disease and 
assessing the proliferation of such T-cells. Additionally, 
the cytokine patterns of such T-cells can be analyzed using 
the methodology provided below in the examples to further 
refine choice of a peptide. In one embodiment, the peptide 
is one which causes T-cella secreting anti- inflammatory 
cytokines to proliferate. In another embodiment, the 
peptide is one which causes suppression of one or more 
inflammatory responses, whether or not it causes T-cella 
secreting anti -inflammatory cytokines to proliferate or 
otherwise increases production of such anti -inflammatory 
cytokines. Peptides are also encompassed that suppress S- 
amyloid deposition, as shown, e.g., in the mouse model 
described in the Examples. In another embodiment, peptides 
are encompassed which cause an increase in the quantity of 
anti-p amyloid antibodies present in sera, e.g., in the sera 
of a human or non-human host suffering from, or predisposed 
to, Alzheimer's disease or a disease model of Alzheimer '.s 
disease. Peptides are also encompassed that have the 
sequence of a P-amyloid peptide, but including one, two, or 
three altered contact points for MHC or T-cell receptor, as 
determined by methods known in art using cells obtained from 
Alzheimer's patients. 

ffr.rmiiTat-.i n T"' fnr M"™»«1 Administrat i on 

Administration of more than one antigen is 

possible, and may be desirable (e.g. when the patient's 

immune T-cells recognize more than one antigen) . 

suitable formulations according to the invention 

include formulations adapted for oral, enteral, buccal, 

nasal, bronchial or intrapulmonary administration. The 

preparation of such formulations is well within the skill of 

the art. It is preferred that the antigens employed be of 

synthetic provenance and not isolated from biological 

sources to avoid the risk of infection (notably, but not 

exclusively, to avoid transmission of agent responsible for 
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reduced to micronized form and suspended in a physiological- 
ly acceptable liquid medium, or in a solution. 

Sustained release oral delivery systems are also 
contemplated and are preferred. Nonlimiting examples of 
sustained release oral dosage forms include those described 
in U.S. Patent No. 4,704,295,' issued November 3, 1987; U.S. 
Patent No. 4,556,552, issued December 3, 1985; U.S. Patent 
No. 4,309,404, issued January S, 1982; U.S. Patent No. 
4,309,406, issued January 5, 1982; U.S. Patent No. 
s' 405, 619, issued April 10, 1995; PCT International 
Application WO 85/02092, published May 23, 1985; U.S. Patent 
No. 5,416,071, issued May 16,' 1995; No. 5,371,109 issued 
December 6, 1994; U.S. Patent No. 5,356,635, issued Oct. 18, 
1994; U.S. Patent No. 5,236,704, issued August 17, 1993; 
U S Patent No. 5.151,272, issued September 29. 1992; U.S. 

Patent No. 4,985,253, issued January 15, 1991; U.S. Patent 

No. 4,895,724, issued January 23, 1990; and U.S. Patent No. 

4,675,189, issued June 23, 1987. 

Sustained release oral dosage forms coated with 

bioadhesives can also be used. Examples are compositions 

disclosed in EP 516,141; U.S. Patent No. 4,226,848, Oct. 

1980- U.S. Patent No. 4,713,243; U.S. Patent No. 4,940,587; 

PCX international Application WO 65/02092; EPO 0 205 282; 

Smart, et al., * Phnr" PWmacol.. 36, 295-99 (1984); 

Sala, et al., Pt™»»* - ^tern ^VTffP ■ ttmfml figl, M-oagti . 

Mater.., 16, 420-21 (1989) ; Hunter, etal., International 
Tl11 -.i ~ f pt^o^Mcs. 17, 59-64 (1983); "Bioadhesion - 

Possibilities and Future Trends, Kellaway, - Course No. 470, 

May 22-24, 1989. 

Commercially available sustained release 
formulations and devices include those marketed by ALZA 
Corporation, Palo Alto, CA, under tradenames ALZET, INFUSET , 
IVOS OROS, OSMET, or described in one or more U.S. Patents: 
No. 5,284,660, issued Feb. 9, 1994; No. 5,141,750, issued 
Aug 25, 1992; No. 5,110,597, issued May S, 1992; No. 
4,917,895, issued April 17, 1990; No. 4,837,027, issued June 
S 1989; No. 3,993,073, issued Nov. 23, 1976; No. 3,948,262, 
issued April 6, 1976; No. 3,944,064, issued March 16, 1976; 
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can be used, for example using a nebulizer such as those 
described in U.S. Patent Nos. 4,624,251 issued November 25, 
198G; 3,703,173 issued November 21, 1972; 3,5.61,444 issued 
February 9, 1971 and 4,635,627 issued January 13, 1971. The 
5 aerosol material is inhaled by the subject to be treated. 

Other systems of aerosol delivery, such as the 
pressurized metered dose inhaler (MDI) and the dry powder 
inhaler as disclosed in Newman., S.P. in Aerosols and the 
hung , Clarke, S.W. and Davia, D. eds. pp. 197-224, 

10 Butterworths, London, England, 1984, can be used when 
practicing the present invention. 

Aerosol delivery systems of the type disclosed 
herein are available from numerous commercial sources 
including Fisons Corporation (Bedford, MA), Schering Corp. 

15 (Kenilworth, NJ) and American Pharmoseal Co. (Valencia, CA) . 

Formulations for naBal administration can be 
administered as a dry powder or in an aqueous solution. 
Preferred aerosol pharmaceutical formulations may comprise 
for example, a physiologically- acceptable buffered saline 

20 solution containing the fi-amyloid antigen of the present 
invention. 

Dry aerosol in the form of finely divided solid 
amyloid particles that are not dissolved or suspended in a 
liquid are useful in the practice of the present invention. 

25 The antigen may be in the form of dusting powders and 

comprise finely divided particles having an average particle 
size of between about 1 and 5 urn, preferably between 2 and 3 
urn. Finely divided antigen particles may be prepared by 
pulverization and screen filtration using techniques well 

30 known in the art. The particles may be administered by 
inhaling a predetermined quantity of the finely divided 
material, which can be in the 'form of a powder. 

Specific non- limiting examples of the carriers 
and/or diluents that are useful in the pharmaceutical 

35 formulations of the present invention include water and 

physiologically-acceptable buffered saline solutions such as 
phosphate buffered saline solutions pH 7.0-8.0. 

The nasally administered formulation of the 
present invention may include' a thermosetting gel which 
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amyloid peptide was found to be particularly effective. As 
used in this paragraph, H conjoined with" means before, 
substantially simultaneously with, or after administration 
of these antigens. Naturally, administration of the 
conjoined substance should not precede nor follow 
administration of the antigen by so long an interval of time 
that the relevant effects of the substance administered 
first have worn off. Therefore, enhancers should usually be 
administered within about 24 hours before or after the p- 
amyloid antigens and preferably within about one hour. 

The invention is further described below by 
reference to examples, the purpose of which is to illustrate 
the present invention without limiting its scope. All 
documents cited herein are incorporated by reference. 

E xample JL 

Experimental ArijjmaXa 

Female BALB/C (6-8 weeks of age); DBA/2; C3H/eb; 
C47bl/6; SWISSXBDF1 or SHL/J mice were used. The animals 
were maintained in a temperature- and light -controlled 
environment with free access to feed and water. Each 
experimental group contained no fewer than 5 mice. 

Immunization 

Mice were immunized with 100 jig of [1-40] p-amyloid 
peptide ( [1-40]AP) emulsified in 50 /tg CFA (Difco 
25 Laboratories, Inc.). On day 10, popliteal lymph nodes and 
spleens were removed and for T-cell proliferation and 
cytokine production. 

Prolifgratiofl Aqgay 

Cells (S x 10 5 per well) were cultured in 
3 0 triplicate in 96 -well round-bottomed plates (Falcon™, Becton 
Dickinson, Lincoln Park, New Jersey) in the presence of 
antigen (1-100 fig/ml) for 72 hr. [^H] Thymidine (1 /xCi/well) 
was added for the last 7 hr of culture before harvesting the 
cells. Incorporation of [ 5 H] thymidine was determined using a 
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Betaplate scintillation counter (Beckman instruments Inc., 
Fullerton, California) . The proliferation response was 
measured as acpm (cpmttest] - cpm[control without antigen]). 
The stimulation index (SI) was calculated as mean cpm[with 
antigen] /mean cpm [without antigen]. 

Figure 1A shows significant suppression of 
proliferation of spleen cells from SWISSXBDF1 mice 
(nontransgenic litermates of Alzheimer's model) either fed 
(75 ^g/feeding x 5) or nasally treated (25 ^/direct 
application to nasal mucosa x 3) with [1-40] P-amyloid 
peptide and immunized two days after the last treatment with 
loo ,xg [1-401 p-amyloid peptide in 50 /xg CPA per mouse. 
Figure IB shows suppression of proliferation in popliteal 
lymph nodes from SWISSXBDF1 mice either fed or nasally 
treated with [1-40] p-amyloid peptide determined ten days 
after being immunized in the foot pad with 100 [1-40] p- 
amyloid peptide in 50 ng CFA per mouse. The results show 
that proliferation of spleen and popliteal lymph node T- 
cells to [1-40] p-amyloid peptide was significantly 
suppressed in treated mice (fed or nasally administered the 
same peptide) compared to untreated controls. These results 
are particularly meaningful given that the cells tested for 
proliferative response were collected just 10 days after 
immunization, before" the immunization effect subsided. 

Figure 2A compares proliferation of popliteal 
lymph node T-cells from SJL/J, DBA/1, C57BL/6, BALB/C and 
C3H/EB mice immunized with [1-401 P -amyloid peptide. Figure 
■2B compares proliferation in spleen cells from SJL/J, DBA/1, 
C57BL/6, BALB/C and C3H/EB mice immunized with [1-40] p- 
amyloid peptide. This experiment shows that many strains of 
normal mice (not transgenic mice, not Alzheimer's model) 
respond to [1-40] p-amyloid peptide, within a short time 
after immunization. It should be noted that T-cells for the 
experiment shown in this Example are stimulated with antigen 
only once in vitro prior to the proliferation assay. 
Additional stimulations would enlist response from the 
apparent non-responder strain C57BL/6 and (DBA/1 > - This 
experiment provides information about the responding ability 
of cells from various strains and was useful in designing 
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the subsequent experiments described below. It is believed 
to be advantageous to select "good responders" (such as 
C3H/EB) but not "too high responders* (SJL/J was thus not 
chosen) « 

Example 2 
Cytokine Product ion As save 

Levels of IL-4, IL-2, IL-10, TGF~p and IFNy in 
eupernatants were determined by capture ELISA as described. 
Friedman, A., et al . f Proc , Nat 1 1 Acad, Sci . U.S., A., 31, 
6688 (1994); Yang, X., et al . , J. imimureiL-* 150, 4354 
(1993) . Briefly, supernatants were added to microtiter 
(Maxisorp) plates, previously coated with rat anti-mouse IL- 
4, IL-2, IL-10, TGF-p or IFN-y monoclonal antibodies 
(capture antibodies, Pharmingen; 1 ^ig/tnl at 4°C over night) 
and blocked with BSA-diluent/blocking solution (KPL) . 
Plates were washed; and standards and samples were added for 
another overnight incubation at 4°C. Bound cytokine was 
detected by the addition of ABTS (Kirkegaard fc Perry) . 
Welle were washed, a.nd cytokine levels determined using 
biotinylated rat anti-mouse IL-4, IL-2, IL-10, TGF-P or IFN- 
y monoclonal antibodies (detecting antibodies, Pharmingen) 
and a peroxide visualization system (peroxidase -labeled 
streptavidin) « IL-2 and IL-4 were analyzed after 24 hours 
of cell incubation with antigen, IL-10 and IFN-y after 40 
hours and TGF-fc after 72 hours. Cytokine levels were 
calculated from a log-log plot of absorbance vs. 
concentration of recombinant cytokines (Pharmingen) , and 
results are expressed in pg/mL (for IL-4, IL-2, IL-10, TGF-P 
and IFN-y) • Threshold sensitivities of ELISA assays were 5 
pg/mL, 10 pg/mL and 2.5 ng/mL for IL-4, IL-2 and IFN-y, 
respectively. 

Statisti cal analysis 

The statistical significance of differences 
between experimental groups was determined using unpaired 
two-tailed Student 1 s t-test, with differences considered 
significant at P < 0.05. 
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served as a preliminary dose response experiment for this 
mouse strain. Given that the T-cells underwent a single 
stimulation in vitro and that the effects of the 
immunization (which would suppress IL-10 levels in all mice 
tested) had not subsided, the results, which show 
significant enhancement of IL-10 in at least one of spleen 
and PLN cells treated with at least one dose, provides a 
showing that the cytokine profile of T-cells that recognize 
[1-40)0 amyloid peptide can be altered by tolerization to 

the same antigen. 

Figure 5A illustrates the result in secretion of 
the Thl immunostimulatory (proinflammatory) cytokine IL-2 in 
popliteal lymph nodes from C3H/EB mice at various feeding 
levels (5, SO and 500 ^/feeding for S days) and when 
nasally administered (5 or 50 M9/appl Ration for 3 days) [1- 
40]|J-amyloid peptide prior to immunization (2 days after the 
last feeding or nasal application) with 100 fig [1-40] (J- 
amyloid peptide in 50 ng CPA. Figure 5B similarly shows the 
secretion of cytokine IL-2 in spleen cells from C3H/EB mice 
either fed (at lower doses, e.g., 5 /tg/feeding for 5 days) 
or nasally administered (at 50 pg/application for 3 days) 
[1-40] (5-amyloid peptide prior to immunization (2 days after 
the last feeding or nasal application) with 100 (ig [1-40] p- 
amyloid peptide in 50 M9 CFA- The fact that IL-2 secretion 
is suppressed at least at one dose of treatment in either 
the spleen or the PLN T-cells shows suppression of Thl 
responses despite the nonoptjmal (i) timing, of the 
experiment (relative to the time of immunization) ; (ii) 
amount fed; and (iii) stimulation of cells in vitro (only 
once) . Suppression of IL-2 secretion was clear by nasal 
administration (Pig. 5A) and at 5 (ig fed and 50 w nasal 
(Fig. 5B) . Based on the results for Fig. 5A, and Figs. 5B, 
6A, 6B, and 7A, 7B, it was decided to use 25 M9 nasally and 
75 fig orally in subsequent experiments. These are not 
optimal amounts, but they provide a quantity for 
demonstrating differences within the experimental conditions 
employed. gee Figs. 8A and 8B below. 
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a d„ini.tered either U-«.l ° counts o £ SO 

protein Ministration was carried out 

or S00 M Per £ eedin g » J* ^ 
three (nasal) or five *-^ e on . to sis unt.i 

, initial one wee* *f 1 „ onthl! ol d. The orally 

the annals -re hetween » «4 1 ^ ^ „ £ „ or 10 0 

o£ 5 or 25 /ig. . aandnistration of *-amylo,d 

The feeding and nasal a conducte d among the 

,5 Hr> pdaPP mice was couuw 

peptide, or ovalbumin to PDAPP 

following mice groups: 

Group 0= Non seated; mice . no t feeding; mi ce 
Group 1. M [l-AOlB-amyloxdpept, 

noa. I.*" 1 - 9 1 oua/ feeding; mice 

£ed [l-40lS-amyloidpepta.de 10«/t 

nos. 2.1-2.9 25 Wtreatment; mice 

naS al tl-40lfc-amylcdpept.de 25Mg/ 

noe. 3.1-3-9 5 ug/treatment; mice 

nasal tx-40lfi-amyloidpept.de 

nos. 4.1-4-7 5.1-5-6 
fed ovalbumin 500^/feedmg, »"» 



Group 1 
Group 2: 
Group 3 
35 Group 4 
Group 5 
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« nasal ovalbumin 5 OMg/treatment , mice nos 6.1-6. 
Gr ° Up ' 500^/feeding; mice nos. 7.1-7.5 



n c; and 8 v/ere 
Two „ic. trom each of groups 1. 5, «» 

i„»„uni*ed with peloid p-p"* » d ^ P "° r 

.ad of the treatment period, the -ice "ere 

,"^1 POPliteal lymph nodes and spleens 
sacrificed and brains ^ ethanol 

rOTOVed ' P-ffin embedding and sections,. 

r^ixr^ - 7;r ;:rs°:f;he ^ 
.^r::^ l -ihodies «- m.^^ 

created mice were gamine aic prote in 

stains, fcntibodi es to * UaX J^^^., and 
(GFSP) were employed t show ^ ^ 

a r lb ° d ! neurit" ^o^es were seined for cytokine 
TtioHn vitro Tth* presence of e-amyloxd. 

opined in the e—on of brain 

, sections are shown "/^J^'STvU and 

specifically, results are sho i4 pla<Iue load 

conputer assisted image analysis o p 

£ « the e experimental groups of group . The 

values are shown for each -^J*^. the p «cent area 
5 computer anaiysie of ^ ^ZZ,^, of pl«n» load 
identified as plaone « *£L 3ho<m at the bo tto„ of 
was scored according to the tame 

Figure 9A. Ma . rat . ed a difference in the 

Th ese results demonstrat ed a ^ 

4- „f R-arovloid deposits in tae rai 
J0 development of P amy ^ with the 

fi-amyloid as opposed to as discuaS ed 

further below, x.e , 6 ^ staciB tically 

amyloid deposits. The adra inistered 25 M g of 

35 significant for «ace that ™** ^ uging the x . 

p-amyloid versus contro . comparisons are 

tailed Mann-Whitney U~test 

shown in Figure 10. 
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Results .of immunoreactivity tests conducted on the 
sections are also shown in Figure 9 A and 9B, showing 
immunoreactivity (IR) of specific antibodies with cells 
bearing the immunological markers, or secreting the 
cytokines, shown. Results are shown in particular for the- 
presence of: Mac-1, a marker for activated antigen 
presenting cells, such as microglia; F4/80, a marker for 
antigen presenting cells; and'MHC-II. Results are also shown 
for immunoreactivity with the ; inflammatory cytokines IFN-y, 
TFN-a, and for the anti- inflammatory cytokines IL-4, IL-10, 
and TGF-P- These data show that the mice treated mucosally 
with p~amyloid exhibited decreased microglial activation in 
the brain and decreased production of inflammatory 
cytokines . 

Results of immunohietochemistry experiments 
conducted on mouse antisera are shown in Figure 11. In 
these experiments, the antisera were tested in an 
immunoassay for the presence of IgG subtypes against (3- 
amyloid. In the immunoassay, Down syndrome brain sections, 
which contain large amounts of P -amyloid, were employed as 
"capture" antigen*. IgG in the mice antisera were bound to 
che sections, and the presence of IgG subtypes in the bound 
antibodies distinguished by secondary (2°) antibodies 
specific for each subtype. These results demonstrated an 
increase in IgGl class antibodies against p-amyloid in 
antisera of mice that were nasally treated with 25 fig of p- 
amyloid over that observed in controls. These antibodies 
are associated with Th2 type" cellular immune responses. 

Figures 12-17 are bar graphs showing results of in 
vitro experiments in which PLKF from the PDAPP mice that were 
immunized with [1-40] 3~amyloid peptide prior to sacrifice 
were tested by stimulation with the peptide, and tested for 
cytokine production. In the animals that were mucosally 
administered the [1-40] p-amyloid peptide, PLN immune 
responses were characterized by increased production of IL- 
10 and TGF-P and decreased production of IFN-y* IL-6, and 
IL-2. 



WOW/27949 PCT/US98/25694 

36 

In several of the experiments described above, 
results were obtained for administration of whole ovalbumin 
that were substantially different from those obtained using 
the other controls, and similar to results obtained using 
[1-4 0] 3 -amyloid. Further experiments were therefore 
conducted in which it was determined that whole ovalbumin is 
cross -reactive with [1-40] (3-amyloid. Ovalbumin is 
therefore not an effective control in experiments designed 
to test immunological properties of [1-40] p-amyloid. 
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Exam ple 5. 

10 

Experiments were conducted in which [1-40) p- 
amy loid was nasally administered to (B6D2) Fl mice in 
exjunction with nasal administration of IL-4 or IL-10 and 
~ior to immunization of the mice with U-40] 
Specifically, the (B6D2)F1 mice were nasally treated with 
the following compositions: 

1) PBS; 

2) [1-405 (J-amyloid; 

3) IL-4; 

4) [1-40] p-amyloid+IL-4; 

5) II,- 10; or 

6) [1-40] (J-amyloid+IL-10 

The [1-40] 3-amyloid was administered in a dose of 
2 5^g and the IL-4 and IL-10 administered in a dose of 1^ 
^compositions were administered three times, at intervals 
of two days. Two days after the last treatment : the mxce 
were immunized with 100^ (1-40] ^-amyloid xn 50/« CPA Two 
week, later splenocytes from the mice were examxned for 
proliferation and cytokine production in the presence of 
50/zg/ml [1-40] p-amyloid in vicro. 

Results from these experiments are shown in 
Figures 18-22. In these experiments, administration of IL-4 
was shown to be particularly effective in enhancing 
suppressive responses induced by P -amyloid peptxde 

v. e„r oraraole in suppresBXon of IFN- 

administration, as shown, for example xn supp 

y production, increased TGF-0 production, and xncreased 
proliferative responses. The substantial decrease xn IL-6 
production induced by IL-4 Administration in conjunction 
with 3-amyloid peptide is relevant as increased IL-6 
production is correlated with Alzheimer's dxsease. 
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&SiaIk ^ ESafiSSafe i afflicted with Alzheimer's disease 

individual af Q . 05 mg of U -40l P - 
is first orally or nasally Qf _ to cwo weeks 

amy loid peptide once a e reaponse s are 

at the end of ^;f e /^ 8 ascribed above. If no 
me asured using ELISA techn qU ^ incre aeed 

improvement is observed, x mg , 2.5 mg, 5 mg, 50mg 

(progr e 3 sively) to -^7;;,^^' responses are monitored 
or 10 o mg, etc. (and y an effective doS age is 

^^^T^rer of daily doses may also be 
determined (The numb ^ ^ inatead of or 

progreE sa.vely inerea. P ^ ^ o£ 

in addition to an incre ^ ^ ^ ion 

administered.) 0nC * for this patient (over the 

schedule has been ^xf^ ^ # thfirapy 

course of no more than" ^ ag long as is 

administered to monitor progress. 



25 



30 
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An individual is determined to be at r 

. • disease by examination of the 

contracting ^ £ J diae ase, and by analysis 

individual- a famxly hlB ^ ernisaion tomogra phy, SPECT 

of magnetic resonance , J*-*^ of the brain in 

gamma camera xmagxng and/ ment agent8 presently 

junction wlth ^-^ of amyloid plaque 

mailable ^^^ obM JL. In addition, the size 
formation xn ^^^^^ ^ spared with hippocampal 
of the luppoce?-" developme nt of Alzheimer's disease 
size typically seen xn * ^ prognoBis for incr ea S ed 
These measures provxde a ,. gease 

r is* of d eve 10 pin 9 ^^2^- - raccing Rimer's 

• ~ administered o.o5 mg of. 

disease is first orally period o£ one to 

•*~4a n*»ntide once a aay tor <* f 
[1-401 p-avnyloici peptiu« 
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cwo weeks at the end of which the patient's cytokine and 
antibody responses are measured using ELISA techniques as 
described above. If no beneficial effect is observed, the 
daily dosage is increased (progressively) to 0.1 mg, 0.5 mg, 
1 mg, 2.5 mg, 5 mg. 50mg or 100 mg, etc. (and the responses 
are monitored weekly or every two weeks) until an effective 
dosage is determined. (The number of daily doses may also 
be progressively increased up to six daily either instead of 
or in addition to an increase in total daily amount of 
antigen administered.) Once an effective amount and 
administration schedule has been identified for this patient 
(over the course of no more than several weeks) , therapy 
continues at this amount and schedule for at least 6 months. 
Periodically, tests of cognitive skill are administered to 
monitor symptoms of disease. 

The invention has been described above by 
reference to preferred embodiments. It will be understood 
that various modifications are possible within the scope of 
the claims that follow. All documents, patents and patent 
applications referred to in the specification are 
incorporated by reference in their entirety. In case of 
conflict, the present disclosure including the present 
definitions will control. 
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b disease or 

d for treats ^7*.^ 
* method for 0e comprise 

. \ h e onset of saxd d.se compo8it ,on 
apP re S s,ng - lv . amount ° ^ fr agm 

dminis^~f ~ fi , amy loid peptide 

: ompriBi*S ^' & 
hereof- < m ! wherein the m*^ 1 

^ a of claiTO 1 Wl 
^ Th e method of 

human. , formulation f° r 

ro a mamroai • ct - ration ^ d c 

.Ids i» oi on. « 

the folW"**' cte „»»WW „ „ the 

i „ „>- more 

mammal; . tv 0 f one ox 

,.» S e the quantity cytokines 
increase or T h3 <=Y 

nti - inflammatory 

t n the mammal; or ^che onset 

ameliorate. symptom of the 

of at least one -lx 



a) 



25 disease. 



30 



diaeas«- 

,, al formulation ot leCte d 
4 The Pharmaceutical ^ 
. J e oral dosage form i* * a cap8U le and 

tT^oup cousin of 

CaplSt ' lt ical formulation of 3 on 

^,^ a l dosage tox 
solution of V 
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6 The pharmaceutical formulation o£ claim 3 
£u r ClK r comprise a pl «» C ically accaptabie carrier or 

diluent. 

n K method for treating a mammal suffering from 
^aimer's' disease comprising mucosally administering to 

I lr an effective amount of a polypeptide comprising 
' ::^IZ ^ence of .-amyloid peptide and continuing 
7JtZ::*L,Z for a period of ti- sufficient to 
achieve at least one of the following: 

aCh (i) reduce the quantity of one or -ore 

proinflammatory Thl cytokines in the 

mammal ; 

increase the quantity of one or more 
anti-inflammatory Th2 or Th3 cytokines 
in the mammal; or 

ameliorate, inhibit or delay the onset 
of at least one clinical symptom of the 
disease. 



(ii) 



(iii) 



a A pharmaceutical formulation adapted for 
m ucosal administration to a mammal suffering from 
Alzheimer's disease comprising an aerosol dosage form 
Alzheimer a <a nolvoeptide comprising 

containing an effective amount of a polypepti P 
an amino acid sequence of [1-40] *-yloid pn*±d«. said 
sequence being greater than 10 amino acids m length, and 

umcient to achieve at least one of the following: 
8U {i) re duce the quantity of one or more 

proinflammatory Thl cytokines in the 

mammal ; 

tii) increase the quantity of one or more 

anti-inflammatory Th2 or Th3 cytokines 

in the mammal; or 

ameliorate, inhibit or delay the onset 
of at least one clinical symptom of the 
disease. 
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9 The pharmaceutical formulation of claim 8 
further comprising a pharmaceutical^ acceptable carrier or 

diluent. 

10 a method for preventing Alzheimer's disease 
lB a mammal at risk for contracting the disease c^pri-lng 
TJllv administering to the mamma! „ effective amount of a 
Peptide comprising an amino acid eecuence of P-amylord 
££Z -d continuing the administration for a E»rrod of 
Time sufficient to inhibit or delay onset of at least one of 

che following: 

(i) generation of one or more 

proinflammatory Thl cytokines in the 

mammal ; 

decline in the quantity o£ one or more 
anti-inflammatory Th2 or Th3 cytokines 
in the mammal; or 
(iii) appearance of at least one clinical 

symptom of the disease. 

U A method for preventing Alzheimer's disease 
in a nvammal at risk for contracting the disease comprising 
administering by inhalation to the mammal an •«^™ 
amount of a polypeptide comprising an am.no acid sequence 
p-amyloid peptide and continuing the admin, st rat xoa for a 
period of time sufficient to inhibit or delay onset of at 
least one of the following: 

(i) generation of one or more 
proinflammatory Thl cytokines in the 

mammal ; 

(ii) decline in the quantity of one or more 
anti-inflammatory Th2 or Th3 cytokines 
in the mammal; or 

(iii) appearance of at least one clinical 
symptom of the disease. 

12 a pharmaceutical formulation adapted for 
5 mucosal administration to a mammal at risk for coveting 
Alzheimer-s disease comprising an effective amount of a 
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polypeptide comprising an amino acid sequence of p-amyloid 
peptide in an aerosol form sufficient to inhibit or delay 
onset of at least one of the following: 

(i) generation of one or more 
proinflammatory Thl cytokines in the 
mammal ; 

(ii) decline in the quantity of one or more 
anti-inflammatory Th2 or Th3 cytokines 
in the mammal; or 

(iii) appearance of at least one clinical 
symptom of the disease. 

13 . The pharmaceutical formulation of claim 11 
further comprising a pharmaceutic ally acceptable carrier or 
diluent . 

14. A method of treating an individual suffering 
from, or at risk for suffering from, Alzheimer's disease 
comprising administering an effective amount of a 
composition comprising a peptide comprising the amino acid 
sequence of a fragment of S- amyloid peptide or an analog 
thereof effective to suppress immune response associated 
with said Alzheimer's disease, 

15. The method of claim 14 comprising oral 
administration. 

16. The method of claim 15 comprising 
administration by inhalation. 

17. The method of claim 14 comprising 
administration of ^-amyloid peptide. 

18. The method of claim 14 wherein said peptide 
fragment comprises a homologous, conservative, non-peptidic 
or isostexic replacement for one or more amino acids of E- 
amyloid peptide. 
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. „ „f treating Alzheimer '3 disuse 
19 . A method of treaty ^ ^ QX 

coding ^inie-ing - ^ ^ fragmeIlt 

— tic f " -ai .«*«*■. — — 

thereof 

< rrMt ing Alzheimer's diseaae or 

suppressing the -" ^n^ o£ a peptide 
administering an * f£ec "; o£ p . OTy loid protein effects 
— - ^ Xrein said peptide common 
^ tTdally dose oreater than o.os mg. 

sdmini-ation induce, products o f antr 
antibodies . 

22 TM method of claim ,1 — »» »" 

„. The method * "^ 0 ^^ t ^<Wi»r. 

administration comprises gastric — «" 

said peptide composrtron pr.mar, y 

, f claim 23 "herein 1088 Cton 10% . 
24 . Th e in the mouth from a 

, of said ^"^for «il administration, 
dosage form employed 

2S The method of claim M "herein said 
oration comprises nasal administrate 
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